The image quality of the surveying camera will affect the stereoscopic positioning accuracy of the remote sensing satellite. The key factors closely related to the image quality are Modulation Transfer Function(MTF),Signal to Noise Ratio(SNR) and Quantization Bits(QB). In " Mapping Satellite-1" image as the background, research the effect of positioning precision about the image quality in no ground controlled conditions, and evaluate the quantitative relationship with the positioning precision. At last verify the validity of the experimental results by simulating three factors of the degraded data on orbit, and counting the number of matching points, the mismatch rate, and the matching residuals of the degraded data. The reason for the variety of the positioning precision was analyzed.
INTRDUCTION
The "Mapping Satellite-1" surveying camera takes stereoscopic images from the front, the forward and the back angles and achieves the precise positioning of the target through high-precision pose track data processing, stereo measurement and adjustment techniques Hu et al.,2008; Wang et al.,2004) . The main factors that affecting the positioning accuracy without control points are satellite attitude ,satellite position, camera distortion parameters, camera focal length and image matching accuracy Tao et al.,2006; Wang et al.,2009 ). The first four factors can be corrected with on-orbit geometric calibration method and the positioning accuracy will be also improved. In theory, the image matching accuracy can be 1/100 pixel ( Wang,1979) , but it is far from the theoretical value for the influence by blurring, noise, gray deviation and other factors in practical application. Image quality is closely related to the matching accuracy, but it is lack of relevant quantitative results at home and aboard. In general, Modulation Transfer Function (MTF), signal-noise ratio (SNR), and quantization bits (QB) are often used to estimate the quality of remote sensing images. Their reduction will reduce the image matching accuracy, and influences the positioning accuracy in further ( Fu, et al.,2011) . In this paper, the degraded images are obtained by adding MTF, SNR and QB to the "Mapping Satellite-1" images with related degraded model. Finally, the influence of image quality on positioning accuracy is analyzed without ground control points. 
points and making the degraded data
The "Mapping satellite-1" eliminates system error of star sensor and GPS device with on-orbit calibration technology, and then improves the positioning accuracy in no ground controlled points by eliminating the accident error of exterior orientation elements with triangulation method. The specific idea is shown in Figure 1 . The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-3, 2018 ISPRS TC III Mid-term Symposium "Developments, Technologies and Applications in Remote Sensing", 7-10 May, Beijing, China of degraded data. The influence of image quality on positioning accuracy is analyzed without ground control points.
The MTF degradation data is obtained by convoluting the three-line-array images with different gaussian blurring kernels as follows:
Where I MTF denotes the MTF degraded image I denotes the original image G denotes the gaussian blurring kernel Gaussian blurring kernel is as follows:
Where  denotes the standard deviation
The bigger it is, more blurry the image is. Different white gaussian noise is added to the three-line-array images to get the SNR degraded data as follows:
Where I SNR denotes the SNR degraded image I denotes the original image and N denotes the white Gaussian noise with variance
The bigger  is, more blurry the image is.
The QB degraded data is obtained by stretching the bits of three-line-array images linearly.
Computing the positioning accuracy without control points
SIFT method is used to select the seed points, matching points are obtained with the methods of least square and gray correlation, finally, the image connection points are obtained by removing the gross error points with the methods of biconditional restriction and random sample consensus.
A rigorous geometric model is established with the constraint relationship between the three-line-array images. The model is used to adjust with the image connection points, solve the exact elements of outer orientation and fit the rational polynomial coefficient (RPC).
The positioning accuracy of check points is verified with the method of forward intersection.
The uncontrolled positioning accuracy is calculated from the degraded data, and the relationship between MTF, SNR, QB and positioning accuracy is analyzed.
EXPERIMENTS AND RESULTS

MTF experiment
MTF and positioning accuracy are computed from MTF degradation data, and the MTF ranges from 0.012 to 0.292. The knife-edge method is used to calculate the MTF ( Chen et al.,2009; Yang et al.,2005; Dennis et al.,2001; Leger et al.,2003; Forster et al.,1994) . which is the value at the Nyquist frequency. We analyze the relationship between MTF and plane error, elevation error and matching points.
The results in Table 1 show that the plane error and elevation error change largely when the MTF value is less than 0.02, and are hardly influenced when the MTF value is bigger than 0.02. The
We analyze the relationship between SNR and plane error, elevation error and matching points. The results in Table 2 show that the plane error and elevation error are both large when SNR is less than 20db, and are hardly influenced when the SNR is larger than 20db. Table 2 . the plane error, elevation error and number of matching points with different SNR
QB experiment
Positioning accuracy is computed from QB degradation data and the QB ranges from 3 to 15.
The results in Table 3 show that it is fail to match when the QB is 3 or 4, the plane error and elevation error are large when the QB was 5 or 6 and are hardly influenced when the QB is larger than 6. Table 3 . the plane error, elevation error and number of matching points with different QB
Analysis of experiment
The experimental results demonstrate that only in the case of extremely poor image, the positioning accuracy will be serious worse. In other cases, despite the image quality is different, it will have little influence on the positioning accuracy. Whether such a conclusion is correct, an evidence will be given. The detailed results of the first simulated image are shown in Table  4 .
There are three steps to calculate the positioning accuracy, which are automatic matching, iterative adjustment and SNR(db) The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-3, 2018 ISPRS TC III Mid-term Symposium "Developments, Technologies and Applications in Remote Sensing", 7-10 May, Beijing, China eliminating mismatch points. The positioning accuracy is the result of adjustment. Table 4 gives the mismatch rate, matching residual and matching residual after mismatching points are eliminated. The definitions in the table are as follows:
Where MR denotes mismatch rate NEMP denotes the number of mismatch points NMP denotes the number of matching points
The number of matching points is the sum of correct matching points and mismatch points.
(2) Matching residual
The matching residual is the image square residual after the adjustment on automatic matching. The residual of single point is calculated as follows:
xy is the point coordinate before adjustment ( ', ') xy is the point coordinate after adjustment.
The matching residual is as follows:
Where n denotes the number of matching points. Table 4 . the mismatch rate, matching residual and matching residual without mismatch points with different MTF of the first simulated image (3) The method of eliminating mismatch points
The method of triple mean square error is used to eliminate mismatch points: 1) calculate the mean square error of all of matching points denoted by , 2) eliminate the point which matching residual is bigger than 3 .
The results in Table 4 show that the mismatch rate is kept within 30% and there is no obvious change with the change of image quality when the MTF value is not less than 0.0282, the mismatch rate rises sharply and reaches 62.98% and 83.85% when the MTF value is less than 0.0282. The matching residual is the same as mismatch rates. It increases sharply and is much larger than 1 pixel when the MTF value is less than 0.0282. The matching residual after the mismatch points are eliminated is obviously reduced, which is less than 1 pixel when the MTF value is not less than 0.0282 and still larger when the MTF value is less than 0.0282. The reason is that the image quality is too bad and there are too many mismatch points that the mismatch points can't be effectively eliminated when the MTF value is less than 0.0282. This leads to serious error inputs to later adjustment and then affects the positioning accuracy.
In a word, with the decline of image quality, the mismatch will occur. However, if the image quality is still not too bad, there is no obvious relationship between the mismatch and the image quality, and the positioning accuracy will not be influenced. The reason is that the mismatch points will be eliminated during the subsequent adjustment. Only in the case of extremely poor images, the mismatch rate is so large that the mismatch points cannot be eliminated and the positioning accuracy will be serious worse.
CONCLUSION
This paper analyses the influence factors on positioning accuracy of surveying and mapping. The degraded models of MTF, SNR and QB are established on three groups of on-orbit simulated images. The study focuses on the influence of the three factors on the positioning accuracy. It is concluded that the plane error and elevation error are large when the MTF is less than 0.02 and SNR is less than 20db and the QB is less than 6, the plane error and elevation error will be ideal and remain stable when the MTF is bigger than 0.02 and the SNR is The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-3, 2018 ISPRS TC III Mid-term Symposium "Developments, Technologies and Applications in Remote Sensing", 7-10 May, Beijing, China bigger than 20db and the QB is bigger than 6. This conclusion has clarified the specific influence of image quality (MTF, SNR, QB) on the positioning accuracy, and plays an important role in guiding the subsequent uncontrolled positioning of surveying and mapping satellite.
